Anorexic action of deoxynivalenol in hypothalamus and intestine.
Although deoxynivalenol (DON) suppresses food intake and subsequent weight gain, its contribution to anorexia mechanisms has not been fully clarified. Thus, we investigated the anorexic actions of DON in the hypothalamus and intestine, both organs related to appetite. When female B6C3F1 mice were orally exposed to different doses of DON, a drastic anorexic action was observed at a dose of 12.5 mg/kg body weight (bw) from 0 to 3 h after administration. Exposure to DON (12.5 mg/kg bw) for 3 h significantly increased the hypothalamic mRNA levels of anorexic pro-opiomelanocortin (POMC) and its downstream targets, including melanocortin 4 receptor, brain-derived neurotrophic factor, and tyrosine kinase receptor B; at the same time, orexigenic hormones were not affected. In addition, exposure to DON significantly elevated the hypothalamic mRNA levels of proinflammatory cytokines (IL-1β, TNF-α, and IL-6) and activated nuclear factor-kappa B (NF-κB), an upstream factor of POMC. These results suggest that DON-induced proinflammatory cytokines increased the POMC level via NF-κB activation. Moreover, exposure to DON significantly enhanced the gastrointestinal mRNA levels of anorexic cholecystokinin (CCK) and transient receptor potential ankyrin-1 channel (TRPA1), a possible target of DON; these findings suggest that DON induced anorexic action by increasing CCK production via TRPA1. Taken together, these results suggest that DON induces anorexic POMC, perhaps via NF-κB activation, by increasing proinflammatory cytokines in the hypothalamus and brings about CCK production, possibly through increasing intestinal TRPA1 expression, leading to anorexic actions.